Abstract
Introduction
ny organization that wants to successfully compete in the marketplace must focus on customer requirements. These requirements can be numerous even for a narrow customer segment. An organization must translate customer requirements into objectives for operations known as competitive priorities. Examples of competitive priorities include low cost, consistent quality, and on-time delivery.
Operations (manufacturing) is one of the primary activities of the value chain (Porter, 1990) . Therefore, identifying appropriate objectives and attaching requisite importance to these objectives at the operations level cannot be overemphasized. Competitive priorities play an important role in technology adoption, process choice, capacity management, manufacturing planning and control systems, employee skill development and quality assurance (Hayes and Wheelwright, 1984) . Once identified, competitive priorities can guide pertinent resource allocation to meet operations" objectives.
From a theoretical standpoint, researchers have acknowledged low cost, quality, delivery, and flexibility as the four dimensions of competitive priorities. However, so far the literature pays very little attention to empirically validating these dimensions. The goal of this study is to empirically identify and validate the dimensions of competitive priorities.
Literature Review and Research Questions
Competitive Priorities Hayes and Wheelwright (1984) define competitive priorities as strategic preferences or the ways in which an organization chooses to compete in the marketplace. Leong, Snyder, and Ward (1990) , focusing on operations, __________ Readers with comments or questions are encouraged to contact the authors via email. identify competitive priorities as a consistent set of goals for manufacturing to gain competitive advantage. Several other terms are also used in the literature to refer to competitive priorities such as organizational priorities, content variables, dimensions of competition, core content, manufacturing tasks, order winners and qualifiers etc. (Skinner, 1969 Krajewski & Ritzman, 1996) . Despite semantic differences, broad agreement exists in the literature to theoretically classify competitive priorities into the following four basic components: low cost, quality, delivery performance, and flexibility (Hayes & Wheelwright, 1984 ; Ward, Duray, Leong, & Sum, 1995) . A fifth competitive priority -innovativeness -has been suggested (Leong, Snyder, and Ward, 1990 ) and is gradually gaining recognition.
The importance of identifying and pursuing appropriate competitive priorities at the operations level was emphasized a long time ago (Skinner, 1966 (Skinner, , 1969 . Over the years, several authors (Wheelwright, 1978; Schmenner, 1981; Hayes & Wheelwright, 1984) have theoretically argued for a wide variety of competitive priorities and proposed a number of criteria for evaluating manufacturing performance. Later, empirical studies on this topic investigated the relationship between production competence and business success (Cleveland, Schroeder and Anderson, 1989) , the impact of intended and achieved competitive priorities on a firm"s financial performance (Wood, Ritzman and Sharma, 1990) , the influence of competitive priorities on lasting improvements in manufacturing performance (Ferdows and Meyer, 1990 ) and so on. Despite many years of strong theoretical arguments for four/five dimensions of competitive priorities at the operations level, no attempts were made to empirically validate these dimensions until recently.
Vickery, Droge, and Markland (1997) identified four dimensions (factors) of manufacturing strength by factor analyzing performance ratings on ten manufacturing competitive priorities in the furniture industry. These factors, therefore, represent the dimensions of performance achieved on competitive priorities rather than dimensions of competitive priorities themselves. While competitive priorities are an organization"s set of goals or strategic preferences chosen to compete in the marketplace, performance ratings represent achievement along those goals. Two organizations may choose to pursue the same competitive priority yet their performance on that competitive priority may vary widely. For example, an organization may choose on-time delivery as its competitive priority; however, whether it achieves superior on-time delivery performance or not depends on several factors including allocation of pertinent resources, implementation of appropriate management practices (e.g., Just-In-Time), the relationship with the suppliers and so on. Hence, an organization"s performance may not reflect its strategic preferences or goals. We, therefore, believe that identification of dimensions of competitive priorities themselves is as important, if not more important, than identification of the dimensions of performance to understand organizations" strategic preferences. Accordingly, we attempt to identify the dimensions of competitive priorities in the present study.
Question 1 -What are the dimensions of competitive priorities in manufacturing organizations?
Administrative Activities
Identification of appropriate competitive priorities is an essential part of developing a manufacturing strategy. Decisions regarding manufacturing strategy are typically made at higher levels of management in organizations. Academics and practitioners have long asserted that these decisions and their context specific implications should be clearly communicated throughout the organization (Skinner, 1969; Porth, Kathuria & Joshi, 1998) . Moreover, the need for instituting formal strategic planning process which results in a written mission, goals, and plans for achieving such goals has also been strongly emphasized in the literature (Garvin, 1993) . Therefore, in order to make a manufacturing strategy effective, attention should be paid to the following administrative activities: (1) communicating manufacturing strategy to employees at all levels of the organization (COMM); and (2) establishing a formal strategic planning process (FORMAL). These administrative activities are important for the following reasons. First, COMM --communication of manufacturing strategy and long-term goals to all employees --fosters consistent tactical decision making since the employees become aware of how the organization is attempting to be competitive. Often organizations discover that activities carried out by various functional units are not coordinated due to lack of communication (Garvin, 1993) . Secondly, FORMAL --establishment of a formal strategic planning process --emphasizes that the mission, long-range goals and strategies be institutionalized through active involvement of representatives from all functional units including employees from operations. Such institutionalization of the strategic planning process makes knowledge and learning organization-owned rather than individual-owned (Glynn, 1996) . Therefore, an organization is less susceptible to failure to achieve its goals just because one or two key employees leave the organization. Furthermore, formalization of the strategic planning process enables an organization to document changes in its strategic plan due to changes in the competitive environment. These documents can help reassess an organization"s past strategic actions and their outcomes and can provide valuable input to the development of future strategic plans, thus facilitating strategic renewal (Floyd & Lane, 2000) .
These two administrative activities help employees make informed, coordinated and consistent decisions at different levels to achieve business success. As such, these activities are important regardless of which competitive priority is pursued. In the present exploratory study, we investigate the validity of this assertion.
Question 2 -Are the extent of efforts put into administrative activities independent of the competitive priority pursued by an organization?
Data Collection
Data were collected from manufacturing plants under the World Class Manufacturing (WCM) project. This is an on going research project intended to investigate management practices in different industries and countries. Stratified random sample design was used where each industry and country combination constituted a stratum. Plants were randomly selected within each stratum and the managers of these plants were asked for their voluntary participation in this project. A plant research coordinator, appointed by the plant manager, maintained close contact with the research team. Typically, these plant research coordinators were managers who had knowledge about the major responsibilities of the employees. The research team consulted with the coordinators to identify respondents capable of providing accurate and unbiased data. Per our instructions, the plant research coordinators collected the questionnaires in sealed envelops to maintain anonymity of responses.
The data collection instrument was pilot tested at several plants to obtain feedback from managers, superintendents, engineers, and workers. The feedback helped clarify the language of some questions (items) used in scales. The questionnaires were first translated into the respective languages and then translated back into English and compared with the original English version. Inconsistencies were resolved before administering the questionnaires in Germany, Italy and Japan. Overall, sixty-six percent of the plants contacted returned the questionnaires.
We use a subset of the data collected in the WCM project for the present study. This includes 103 plants, after eliminating observations with missing data, from the automobile, electronics and machinery industries in four countries: Germany, Italy, Japan, and the U.S.A. These plants on average employ 997 employees, including both salaried and hourly workers. The average age of these plants is about 35 years, and average facility size is 127,467 square feet. These plants manufacture 32 product lines on average capturing about 34 percent of their main products" market share.
Measurement, Analysis and Results

The Dimensions of Competitive Priorities
Consistent with the literature, we measure competitive priorities as the "degree of emphasis" an organization places on its objectives to secure and sustain its competitive advantage (Ward, Duray, Leong, & Sum, 1995) . Eight competitive priorities (objectives) were identified based on the operations management literature discussed earlier. Plant research coordinators were asked to rank these objectives. See Appendix A for details. A company may place high emphasis on more than one objective (Corbett & Wassenhove, 1993; Ferdows & De Meyer, 1990) . In order to reflect this possibility in the responses, we allowed the respondents to rank several objectives the same if they were considered to be of equal importance. These ratings were then used as input for a principal components factor analysis with varimax rotation to identify the dimensions of competitive priorities. Four factors (dimensions) were identified for the following reasons (see Table 1 ). The "eigen value greater than 1" rule is generally used as a cut-off value. This criterion yielded four factors. The scree plot also pointed to four factors. The variation explained by these four factors accounted for 79.26 percent. Moreover, the loading of each of the competitive priorities on its respective factor was at least 0.60 which is considered substantial (Porth, Kathuria & Joshi, 1998; Ward, McCreery, Ritzman & Sharma, 1998). Additionally, these factors did not exhibit cross-loading problems; the difference between the highest and second highest weights (loads) for any given item was less than 0.10 across factors (Dean & Snell, 1996) . Factor 1 represents delivery importance and encompasses both delivery reliability and delivery speed. Delivery dependability/reliability is critical in organizations where principles of lean production are emphasized. Delivery speed shortens customer response time and helps gain competitive advantage. Factor 2 involves speed of new product introduction and design changes to existing products. This factor also includes a plant"s emphasis on developing high performance products. Developing new products quickly and adding extra features to existing products can be a viable way to compete. Efficiency importance is represented by Factor 3. This factor incorporates a plant"s emphasis on low unit cost and low manufacturing cycle time while attaining volume flexibility. Competing on the basis of efficiency is suited for a market segment that deals with standardized high volume products where low unit cost is considered more important than extra features of the product. The final dimension, factor 4, represents a plant"s emphasis on consistent quality. In other words, this factor stresses conformance to product specifications (conformance quality) for the products produced by the plants.
Overall, these four factors reflect the competitive priority dimensions argued in the literature namely, low cost, quality, delivery, flexibility, and innovativeness (Hayes & Wheelwright, 1984; Leong, Snyder, & Ward, 1990 ; Ward, Duray, Leong, & Sum, 1995) . In our empirical analysis no factor was labeled "flexibility." However, this dimension was subsumed within Factor 2 and Factor 3. In general, flexibility in production can be broadly classified into two types: scale flexibility (also called volume flexibility) and scope flexibility (product-mix flexibility). The results of our empirical analysis show that the ability to make rapid volume changes (scale flexibility) loaded on to Factor 3. Therefore, Factor 3 does not merely represent efficiency importance but more appropriately represents cost-efficient scale flexibility importance. The scope flexibility (product-mix flexibility), on the other hand, was subsumed in Factor 2.
The Criterion-Related Validity
Having identified four dimensions (factors) of competitive priorities, we now establish their criterionrelated validity (also termed predictive validity). The criterion-related validity involves determining the extent to which a measure of a construct (here a dimension of the competitive priorities) can predict the measure of a theoretically related construct (Schwab, 1980 ). Porter"s (1985) low-cost and differentiation strategy framework can serve as a theoretically related construct for this purpose. While this framework is conceptualized at the strategic business unit (SBU) level, the dimensions of competitive priorities are conceptualized and measured at the operations level. According to Porter (1985) , an SBU can gain a sustainable competitive advantage over other firms in its industry by pursuing a "low-cost strategy" or a "differentiation strategy." In a low-cost strategy, a firm exercises tight operating and overhead cost control to achieve an efficient-scale facility. However, in a differentiation strategy, a firm attempts to be unique in its industry by highlighting one or more attributes perceived important by prospective customers. In light of Porter"s (1985) framework, the four dimensions of competitive priorities at the operations level can be theoretically categorized into low-cost and differentiation strategy at the strategic business unit level as follows: (1) "Low-cost" corresponds to "efficiency importance" and (2) "Differentiation strategy" corresponds to "Delivery importance," "Innovation importance," or "Quality importance." Therefore, in order to demonstrate the criterion-related validity of the dimensions of competitive priorities, we need to show that these dimensions predict Porter"s low-cost and differentiation strategy framework. Govindarajan (1988) developed an instrument to measure where an organization"s strategy falls within the low-cost strategy and differentiation strategy continuum. We use this instrument which consists of six items, in our study (See Appendix A). Plant managers were asked to compare the products produced at their plants to their competition in the following six areas: product selling price, percent of sales spent on R & D, percent of sales spent on marketing expenses, product quality, brand image, and product features. A composite variable (COSTDIFF) was formed by adding the scores of the six items. A high value of this variable (COSTDIFF) indicated a strong differentiation strategy and a low value indicated a strong low-cost strategy.
Also, we formed competitive priority dimension variables by taking the average of the respective items that loaded on each factor. This yielded four variables representing competitive priority dimensions as follows:
DELIVERY = (DEPENDEL + FASTDEL)/2 INNOVATN = (NEWPROD + HIGHPERF)/2 EFFICIEN = (COST + VOLCHNG + CYCLETM)/3 QUALITY = CONSQUAL
According to the above measurement schemes, we will find support for the criterion-related validity of the competitive priority dimensions if we find the following:
1. COSTDIFF is negatively related to DELIVERY 2. COSTDIFF is negatively related to INNOVATN 3. COSTDIFF is positively related to EFFICIEN 4. COSTDIFF is negatively related to QUALITY (Note that a lower value of each of the variables DELIVERY, INNOVATN, EFFICIEN, or QUALITY indicates a more important objective. However, a lower value of the variable COSTDIFF indicates a strong low-cost strategy.) Importantly, Porter"s later work emphasizes "focus strategy" as the third generic competitive strategy (Porter, 1990). This strategy differs from the other two (low-cost and differentiation) chiefly because it is directed toward serving the needs of a narrow target (e.g., particular market segment, geographic market, etc.). Once a particular market niche is chosen, an organization can pursue its focus strategy through either a differentiation (focused differentiation) or a low-cost (cost focus) approach. Much research has been conducted in last decade using Porter"s later work (Kumar, Subramanian, & Yauger, 1997; Kotha & Vadlamani, 1995; Jennings & Lumpkin, 1992) . However, we did not incorporate "focus strategy" in our analysis because we used Govindarajan"s (1988) instrument, which was intended to measure an organization"s position within the low-cost strategy and differentiation strategy continuum.
The factors that influence an organization"s decision about which competitive strategy to pursue are varied. Researchers have argued that environmental concerns such as the industry in which an organization competes can greatly influence this decision (Dess, Ireland, and Hitt, 1990; Ward, Duray, Leong, & Sum, 1995) . For example, an organization producing communication equipment is more likely to compete on the basis of innovation than an organization producing plastic containers for domestic use. Similarly, the notion of competitive advantage of nations by Porter (1990) suggests that the country in which an organization is based can and does influence the choice of competitive priorities and their relative success. Since both of these environmental factors, industry and country, can greatly influence competitive strategy decisions, their effects need to be controlled when we examine the relationship between Porter"s low-cost and differentiation strategy and the dimensions of competitive priorities.
In the past, some studies have attempted to control for environmental effects by limiting the study to a single industry and country at the expense of generalizability of the findings (Vickery, Droge, & Markland, 1997). We intended to avoid this shortcoming by using a data set that includes plants from multiple countries and industries. We formed indicator variables representing these countries and industries as follows: GER (Germany compared to USA); ITA (Italy compared to USA); JAP (Japan compared to USA); MAC (Machinery industry compared to Electronics industry); and AUT (Automobile industry compared to Electronics industry). We then controlled for environmental effects by introducing these indicator variables in the following regression equation:
The results of this regression analysis are shown in Table 2 . COSTDIFF is negatively related to DELI-VERY and INNOVATN, but positively related to EFFICIEN. These results provide strong support for the criterionrelated validity of the dimensions of competitive priorities derived earlier through factor analysis. The relationship between COSTDIFF and QUALITY was not found to be statistically significant. This finding is consistent with the findings of a study conducted by Deane, Gargeya, and McDougall, (1990) who found a relationship between manufacturing strategy and business unit strategy for the price leaders but not for the quality leaders. The lack of a statistically significant relationship between COSTDIFF and QUALITY in our study is probably a result of ranking QUALITY as the most important competitive priority (ranked mostly as #1 or #2) by the majority of the plants. In other words, QUALITY was considered equally important by most of the plants and, thereby, QUALITY could not foster differentiation by itself. That is, QUALITY is an "order qualifier" rather than an "order winner" (Hill, 2000) . Das and Handfield (1997: 257) also asserted, "Quality for established firms in the global arena is more of an order qualifier than an order winner." 
The Administrative Activities
The two administrative activities, communication of manufacturing strategy to employees at all levels of the organization (COMM) and establishment of formal strategic planning process (FORMAL), were measured using Likert scales (see Appendix B). Each item of a construct was answered by the plant superintendent and a worker using the following five-point scale: Strongly Agree (5), Agree (4), Neutral (3), Disagree (2), and Strongly Disagree (1). For each item, the two responses were averaged to form a plant level response. Each scale was then evaluated for its reliability and unidimensionality. A value of Cronbach"s alpha of 0.7 or more was used as a criterion for a reliable scale (Nunnally, 1978 ). An item was dropped if it did not contribute strongly to the alpha value or if it loaded onto a second factor. Next, we averaged all the items in a scale, which became the value of the variable representing the construct.
As discussed earlier, we believe the two administrative activities (COMM and FORMAL) are important regardless of which dimension of competitive priorities is pursued. If this assertion is true, then we will observe negative correlation between each of these two variables and the four dimensions of competitive priorities. (Note that a lower value of each of the variables DELIVERY, INNOVATN, EFFICIEN, or QUALITY indicates a more important objective). Table 3 shows partial correlation coefficients. These correlations were controlled for environmental effects (GER, JAP, ITA, MAC, and AUT) as discussed earlier. Table 3 shows each administrative activity variable is negatively related to DELIVERY, INNOVATN, and QUALITY as expected. However, the relationship between each administrative activities variable and EFFICIEN was found to be statistically insignificant. That is, plants pursuing the efficiency importance dimension of competitive priorities are not emphasizing communication of the manufacturing strategy to employees or establishment of a formal strategic planning process. , and they make decisions and take actions that are consistent with the task [even when their strategy focuses on service or innovation]." Viewing cost reduction and productivity improvement (i.e., efficiency importance) as the primary tasks of managers is quite common. Maybe because of this supposedly common "view" of pursuing efficiency importance, managers ignore the need for communicating the manufacturing strategy to employees at all levels of the organization (COMM) or establishing a formal strategic planning process (FORMAL). Another plausible reason for the lack of a significant relationship between the administrative activities and efficiency importance is that the plants emphasizing efficiency importance are generally mechanistic (rather than organic) in nature (Burns & Stalker, 1961) . Therefore, they pay little attention to collaborative decision making through communication and coordination.
Conclusions and Suggestions for Future Research
We empirically identified and validated the dimensions of competitive priorities. We also found that the efforts put in two administrative activities were dependent on the dimension of competitive priorities pursued by a manufacturing plant. These administrative activities are important regardless of which strategy is pursued because they provide coordinating mechanisms and thus institute strategic consistency within an organization. Skinner (1978) has warned of the problem of strategic inconsistency for many years. This inconsistency is often the cause of "productivity paradox" (Skinner, 1986) . In spite of these arguments in favor of instituting strategic consistency at all levels of an organization, empirical evidence points to the fact that it is still lacking in many organizations (Porth, Kathuria, & Joshi, 1998) . The results of our study suggest that strategic inconsistency is most likely to be observed in organizations that compete on the basis of efficiency importance.
The findings of the present study have several important implications for managers. This study provides empirical evidence that delivery, innovation, efficiency and quality are the four dominant sets (dimensions) of competitive priorities that are pursued by manufacturing plants. As mentioned earlier, quality was ranked as the most important competitive priority (ranked mostly as #1 or #2) by the majority of the plants. Subsequent analyses showed that quality by itself could not foster differentiation. Managers, therefore, should ensure that their organizations pursue quality management practices. Additionally, they need to pursue other competitive priorities to differentiate them from the competition. Managers should also recognize the importance of the administrative activities in order to minimize strategic inconsistency across different levels within an organization. Particularly, managers of plants that are competing on the basis of efficiency importance need to pay close attention to the two administrative activities.
Our analyses were based on data collected from manufacturing plants; therefore, we cannot make any direct inferences regarding these administrative activities in service organizations. However, we believe that these two administrative activities are crucial in service organizations, be they for-profit or not-for-profit entities, since customer contact is an integral part of the service delivery process. Managers of service organizations, therefore, need to make extra efforts so that competitive priorities are communicated to the people who come in direct contact with the customers during different instances of a service encounter -the moments of truth.
The present exploratory study provides some insights into how manufacturing organizations are trying to be competitive. However, much empirical research is needed to further our understanding of this important topic. For example, we did not relate competitive priority dimensions to performance achieved. That is, it remains undetermined whether or not an organization"s emphasis on a particular competitive priority dimension fosters sustained high performance relative to its competitors. Future studies can answer this question using longitudinal data. The choice of competitive priority is essentially a synthesis of recognizing associated "trade-offs" and exploiting an organization"s "core capability." How can an organization go about doing this most effectively? A qualitative process oriented investigation is needed to shed light on this issue. Competitive priorities for an organization are not static; they are dynamic and change over time due to shifts in the competitive environment (e.g., e-commerce). Organizations are incessantly trying to gain competitive advantage by differentiating themselves by offering unique product-service bundles that are hard to imitate. The dimensions of competitive priorities that we observe today will change as time progresses. We hope that future research will track this progression and investigate the forces driving this evolution.  __________ The first author appreciates the faculty research grant provided by the St. Cloud State University. Formal strategic planning process -Our plant has a formal strategic planning process which results in a written mission, long-range goals and strategies for implementation. -Plant management is not included in the formal strategic planning process. It is conducted at higher levels in the corporation. a -The plant has a strategic plan which is put in writing.
-Plant management routinely reviews and updates a long-range strategic plan. -The plant has an informal strategy which is not very well defined. 
